normal IF (< 10%). Additional adsorption with mother, father, or sister IF completely inhibited the precipitation of patient IF. The association constant determined for patient IF-B1 and human ileal mucosal homogenates (0.1 X 10' M-') was 60-fold lower than that determined with normal IF-Bn (6.0 X 1O9 M-1). Intermediate amounts of ileal IF-Bn binding were observed with mother, father, and sister IF-B12. These in vitro studies were supported by multiple Schilling tests, performed with a totally gastrectomized volunteer, that gave the following mean urinary excretions of ['Co]B19: free B19 (0.5%); + patient gastric juice (2.6%); + mother or father gastric juice (17%); and + normal gastric juice (26%). These studies demonstrate that the patient is homozygous and that the mother, father, and sister are heterozygous for a structurally abnormal IF that has a markedly decreased, but not absent, affinity for ileal IF-B12 receptors. These studies also indicate that the This work was presented in part at the Annual Meeting of the American Society of Hematology, Chicago, Ill., 4 December 1973. INTRODUCTION A patient has been described previously (1) who presented at age 13 with glossitis and megaloblastic anemia due to an unusual type of vitamin B19 (BL2)1 malabsorption. Classic pernicious anemia was ruled out on the basis of a histologically normal gastric mucosa, normal gastric acidity, and the absence of serum antibodies against intrinsic factor B19-binding protein (IF). Generalized malabsorption was ruled out by a normal gastrointestinal radiographic examination, normal D-xylose and fat absorption studies, and negative stool examinations for ova and parasites. Isolated congenital absence of IF (2, 3) , a congenital selective ileal absorptive defect associated with proteinuria (4, 5) , and isolated congenital absence of plasma transcobalamin II (6) were also ruled out since (a) the patient's gastric juice contained normal amounts of a B19-binding protein that was indistinguishable from IF in terms of its immunologic properties, its apparent affinity for B19, and its behavior during standard chromatographic procedures, (b) normal human gastric juice corrected the patient's B1 malabsorption and proteinuria was absent, and (c) the patient's plasma levels of transcobalamin I and II were normal. Additional studies revealed that the patient's gastric juice had a decreased ability to facilitate in vivo B1 absorption by a subject with a total gastrectomy and a decreased ability to Wayne State University) dissolved in water were assayed spectrophotometrically as described previously (7, 8) .
Bi, binding studies. B1, binding ability was assayed in 0.1 M potassium phosphate, pH 7.5, by a modification (8) of the charcoal adsorption technique of Gottlieb, Lau, Wasserman, and Herbert (9) . Anti-IF blocking antibody was obtained from the serum of a pernicious anemia patient as described previously (8) . Equilibrium dialysis experiments and experiments designed to measure the ability of ['7Co]-B, to displace nonradioactive B1, and pseudo-Bn from IF were also performed as described previously (8) .
Purification of IF from gastric juice. Histalog-stimulated gastric juice was collected on ice by nasogastric suction and stored at -20'C after depepsinization (8, 10) . IF was isolated by using affinity chromatography on B1,-Sepharose as the sole purification step. This step was performed as described previously (8) (8) , sodium dodecyl sulfate polyacrylamide gel electrophoresis (8) , absorption spectra (8), immunization of rabbits (15) , immunodiffusion (15) , amino acid and carbohydrate analyses (8) , and molecular weight estimation by gel filtration (14) were all performed as described previously. Human plasma transcobalamin II (16), human milk B12-binding protein (15) , human saliva B12-binding protein (15) , and human granulocyte B1,-binding protein (17) were isolated as described previously.
RESULTS
Purification of IF. The purification of IF from gastric juice obtained from normal subjects, the patient, and the patient's father, mother, and sister are summarized in Table I . The data presented demonstrate that all of the gastric juice preparations were normal in terms of total B1, binding ability and in terms of the amount and percent of B1 binding ability attributable to IF (18 When patient IF and normal IF were studied by sodium dodecyl sulfate polyacrylamide gel electrophoresis in the presence of 1% 2-mercaptoethanol single protein bands with apparent molecular weights of 55,000 were observed in both cases. ' In studies employing gastric juice and gel filtration other investigators (23) (24) (25) have observed that human IF-B12 has a smaller apparent molecular weight than human IF devoid of B12. These studies have suggested that the conformation of human IF changes to a more compact form when B12 is bound to it. This observation and interpretation are supported by the gel filtration experiments performed with homogeneous human IF that are presented in Fig. 7 . These experiments demonstrate that both patient and normal IF devoid of B12 elute from Sephadex G-150 with apparent molecular weights of 70,000 while both patient IF-B12 and normal IF-B12 elute with apparent molecular weights of 61,000.'
When patient IF and normal IF were saturated with [5TCo]B12 for 72 h before being subjected to gel filtration multiple peaks of radioactivity were observed (data not presented) indicating that both proteins had aggregated as has been observed previously with normal IF-B12 (8) . No differences between patient IF-B12 and normal IF-B12 were observed in terms of the amount or nature of this kind of aggregation. ' The molecular weight estimates obtained for human IF with sodium dodecyl sulfate gel electrophoresis and gel filtration appear falsely elevated when compared with the values obtained by amino acid and carbohydrate analyses and sedimentation equilibrium ultracentrifugation. Discrepancies of this type have been noted previously with other glycoproteins (15, 17, (19) (20) (21) (22) 13 , an age that is considerably greater than that (< 5 years of age) observed with patients with a complete lack of IF-facilitated B1 absorption (2) (3) (4) (5) .
A number of children have been reported in the literature (2, 3, (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) 
